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IN REPLY REFERENCE: CTO-0027/0025

September 22, 1993

Mr. Alan Lee
Regional Project Manager
Southwest Division

Naval Facilities Engineering Command
1220 Pacific Coast Highway
San Diego, California 92132-5190

RE: Addendum to Final Removal Site Evaluation (RSE) Plan

Dear Mr. Lee:

The following are amendments to the Final RSE Plan:

Amendment #1

Statistical Tables (Table A.6) of Appendix A of Part II (Field Sampling Plan of the RSE
Plan) has a footnote referring to Section 6.1 and Box 6.3 for the definitions of alpha,
beta and tau. This reference is from the US Department of Commerce, National
Technical Information Service publication entitled Methods for Evaluating the
Attainment of Cleanup Standards, Volume 1, Soils and Solid Media, February 1989.
The applicable section has been included as an attachment to this addendum.

Amendment #2

Line 3 of response 1, on sheet 6 of Appendix 1, Responses to Navy and Agency
Comments on the Draft RSE Plan; "road crossing" should be corrected to read "railroad
crossing".

Amendment #3
f

Line 7, of response 1, on sheet 6 of Appendix 1, Responses to Navy and Agency
Comments on the Draft RSE Plan; "road construction" should be corrected to read
"railroad construction".

L:_,CTO27_TRNSMTL_ADDNDM,RSE

_ Bechtel National, Inc.



I

Amendment #4

The title on sheet 13, Appendix 1, Responses to Navy and Agency Comments on the
Draft RSE Plan; "Comments by: Craig O'Rourke, Department of the Navy Comments
on RSE Plan" should be corrected to read "J.L. Snyder, Department of the Navy
Comments on RSE Plan".

Should you have questions, please contact me at (310) 807-2571, or Aklile Gessesse at (310)
807-2892.

Very Truly Yours,

Krish Kapur
Project Manager

Attachment

cc: Distribution
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PB89-23495,9

Methods for Evaluating the Attainment of Cleanup
Standards. volume 1. Soils and Solid Media

Westat Research, Inc., Rockville, MD

Prepared for:

Environmental Protection Agency, Washington, DC
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6. DETERMINING WHETHER THE MEAN
CONCENTRATION OF THE SITE IS LESS THAN A

CLEANUP STANDARD

Th_ chapter des_bes s_atisficalprocedures for d_;n;ng whether the

moan conc,e_tra_on in the sample area attains the cleanup sr_@_'cL Testing whether the

mean attains the cleanup sr,_dard is appzvpriate if the mean (or average) concentration is of

pagtic-12r interest andif the higher conc,entrations fotmd in limited areas arenot of concern.

If the median concentration or the more exureme concentrations (e.g., the concentration for

which 95 Ix_c_at of the site is lowe_ i.a 5 percent of the site is higher) are of intereg, then

see Chapter 7 for _,t_,:,_-ia_ stafis_at technique&

The statistical procedures given in _his chap_r for deciding ff the mean

concenwation attains the cleanupstandardarccaned '_er._mewic" Ixocedtne_ They usually

require certain assumptions about the underlying distribution of the data. Forumately, the

procedures perfu_ta well even when these assumptions are not strictly true, and thus they

are applicable in many diff_nt field vondifions (see Ccmove_, lg80).

The following topics--determin_on of sample size; calculation of the mean,

standard deviation, and confid(moo interval; and deciding if the sample area attains the

cleanup standard--are discussed for each of the following sample plans in the sections

indicated:

• Simple random _!ing (section 6.3);

• Swatified random sampling (section 6.4): and

• Systematic sampling (section 6.5).

6.1 Notation Used in This Chapter

The following notation is used fltmughout this chapter:.

Cs The clumup standardrelevant to the u_nple area and the con_3inaat
being testecL

61



CHA.FrER 6: DE'I"F_R.MYNYNG_'H2L_I-n_ THE MEAN CONCh'cN'IRATION OF THE
SITE IS T.FSS THAN A CLEANUP STANDARD

/2 The "true" but unknown mean comamirc_t concert[rations across the
sample area. the population mean.

Ho The null hypothesis, which is assumed to be sruc in the absence of
sxgnificant contradictory data. When testing the mean, the null
hypothesis is that the sample area does not attain thc clcanup
standard: H0: _. _ Cs.

oc The desired false positive rate for the statistical test. Thc false
positive ratc for the statistical procedure is the probability that the
sample area wilt bc declarat to be clean when ix is actually dirty.

HI The alternative hypothesis,, which is declared to be truc only if thc
null hypothesis is shown to be false based on significant
concadicu_ data. Whcn testing the mcan. the alternative h_
is that _ sample area at_ins the cleanup standard: Hi: _t< Cs.

_tl The value of I_under the alternative hypothesis for which a specified

false negative rate is to be controlled QJ.1< _).

[_ The false negative rate for the statistical gocedure is the probability
tK_t the sample area will be declared to be _ when it is acwnlly
clean and the true mean is ttl. The desired sample _ze nd is selected

so that the statistical procedure has a false negative rate of 13at _1.

nd The desired sample size for the stafis[ical calcula_ons.

n The final sample size, i.e., the number of dam values awntble for
statistical analysis including the concentra_ons that are below the
detection level.

x i The contaminant concentration measttre,d for soil sample i,
i = 1 to n. For measurements reported as below dctcction, xi =
the detection limit_ See section 2.5.2 for mor¢ details.
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CHAP'I'F_ 6: DEFERbfINING WI-i_t_-_ THE MEAN CONCENTRATION OF THE
SITE IS LESS THAN A CLEANUP STANDARD

..

6.3.2 Formulae for Determining Sample Size

The equations for determining sample size reqmre the specification of

equations 6.6 and 6.7, given in Box 6.3 and the following quantities: cleanup standard

(Cs), the mean _nmdo_ whcme the edteshould be declazed clean ,_t,itha high trobability
(_tl), the §a]s¢ pO_iVe _ ((X), the false negative rate (_), and the standard deviation (_).

i i ii i i i L i IJ i i i il

Box 6.3
F-_mlae for Cale-l_ng _e SampleSize

Needed to Estimate the Mean

2

nd_-_2 J'z.+__ . (6.6) i
t. cs-lz_ J

where zl.13 and Zr..a .are the critical values for the normal disu'ibution withl
probabilitiesof I- a andi - 13tTab_ A.2).

The sample size may also be wriuen inthe following equivaleat fo_n:

(zl.8 ÷zl..a) 2 (Cs - IXI)
- nd r. x"2 where I: =- _ . (6.7)

The term _ (Greek letter tau) expresses the difference in units of
stav,-lard deviation, lot convenience, the values of n as computcd from this

formula are given in Table A.6 for selected values of a, _. and z.

I
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APPENDIX A: STATISTICAL TAB[-_S

Table A.2 Table of z for sclecu:_i alpha or bern

Use alpha or bern co derm_nl.e which row to read. Obtain the z value from the zl-a or Zl-

p,columnadjacentm±e desireda orpvalue.

P zl.p
a ZI-Q

OASO 0.124

0.400 0.253

0350 0385

0300 0324

0.250 0.674

0.200 0.842
0.I00 1.282"
0.0._0 1.645
0.O25 1._0
0.010 2326
0.0050 2376
0.0O25 2.8O7
O.OOIO 3.O90

ill ii
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